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ADDENDUM TO 
FINAL PHASE 111 RFI/RI WORK PIAN 

REVISION 1 
881 HILLSIDE AREA 

(OPERABLE UNIT NO 1) 

This document prowdes analysis and rationale for amending the analytical strategy for the RCRA Facillty 

Investigation/CERCLA Remedial Investigation (RFI/RI) at Operable Unit No 1 (OUl) The RFI/RI Work Plan 

stipulates that soils, sediments, ground water, and surface water be analyzed for all Contract Laboratory 

Program (CLP) Target Compound List FCL) organic constituents The analytical program is conservative for 

various reasons discussed herein, however, consldering that the RFI/RI for OU 1 is in its third phase, it appears 

that the need for such a comprehensive analytical program should be reevaluated This document presents 

a historical review of how the anatyte lists evolved as well as an analysis of available sampling results from OU 

1 as justtfication for eliminating certain analytical suites from the overall program The basis for developing a 

Me-specific target analyte list is discussed in U S Environmental Protection Agency (EPA) guidance documents 

for conducting remedial investigations and feasiMlity studies (EPA, 1988) and for developing data quality 

objectwes for remedial response activities (EPA, 1989) As discussed with EPA and the Colorado Department 

of Health (CDH) in a meetrng on 17 May 1991, the approach is applicable to establishing the analytical strategy 

for the upcoming OU 1 RFI/RI 

Comprehenswe slte characterization began at OU 1 in 1986 A Phase 1 RI report for OU1 was 

submitted in June 1987, and a Phase II report submitted in March 1988 Site characterization for these 

previous Rls was based on analysis of Sons, sediments, ground water and surface water for the CLP Hazardous 

Substance bst (HSL) compounds (Currently this list of analytes is known as the TCL, however, it should be 
noted that there are minor dlfferences in the two lists ) A Phase 111 RFI/RI Work Plan has been prepared for 

OU 1 which is designed to fill data gaps that were dentified in the earlier phases of investigation 

The OU 1 RFI/RI Work Plan specifies analysis of soils, sediments, ground water, and surface water for 

all TCL organic compounds Analysis for the full suite of TCL organlcs for ground water and surface water 

beyond the first round of samples would be dependent on the inltial results The need for continued full suite 

analysis would be based on an assessment approach not unlike that presented in this document The TCL 

was chosen as the basis for characterizing this OU because It is used by €PA in characterizing uncontrolled 

hazardous waste sites where historical waste drsposal practices are often unknown, and because of the 

associated high quality assurance/quality control procedures that are widely accepted by both federal and 

state agencies Although chlorinated solvents are the principal contaminants at this OU based on historical 
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waste disposal records and previously collected data, a list of all chemicals disposed at this location is not 

known, which established the need for monnonng for a more comprehenswe list of analytes 

With respect to SOUS, the full suite of TCL organics was spectfied, because the upcoming phase of 

investigation is designed to prwtde a comprehenswe characterization eliminating the need for subsequent 

phases of investigation More specficaily, semivolatiles and pesticides/PCBs were to be analyzed at OU1 

because previously collected data indicated the ubiqultous occurrence of phthalate esters and the infrequent 

occurrence of other semivdatHe compounds and PCBs Also, several proposed waste investigation boreholes 

wUI penetrate waste sources (Indivdual Hazardous Substance Shes [IHSSs)), where previous targeted so0 

sampling was outsMe the waste source boundaries Thus, the full suite of TCL organics is specified because 

of the uncertainty of the types of waste that were disposed at these OU1 IHSSs 

Ground water and surface water are to be analyzed for the full suite of TCL organics because of the 

infrequent Occurrence of semivdatles or pesticMes/PCBs as indicated by previously collected data, and the 

limited quantity of historical data for these classes of chemicals (one to two rounds) Sediments wlll also be 

analyzed for the full suite of TCL organics largely because of Vs relevance to contaminant migration in surface 

water I 

/ 
I 

The approach to defining a site-specific target analyte list consists of the following two steps 

SteD 1. Summame Ex istina Anal- Da ta bv Analvtica I sui& 

In step 1. existing data are tabularued showing the total number of analyses for each chemical wtthin 

an analytical suite, and the total number of detections of each chemical This is performed for each medium 

that was charactemed Seven analytical suites within three major chemical groupings based on analytical 

protocol can be Wentlfied The analytical suites are as follows 

I Ketones and Aldehydes 
II Monocyclic Aromatics 
111 Chlorinated Aliphatics 

GrouD B ComDounds. TCL Semivolatiles 

IV Acid Extractables 



&OUD c CO  mwunds. PestiCkles/ PCBs 

VI PCBs 
VI1 Pesticides 

This exercise yields one of three possible outcomes 

1) Case 1. Chemicals within one or more analytical sultes in a specdied medm have not been 
detected at a given detection lima 

2) Case 2' One or more chemicals from an analytical suite have been detected in a specified 
medla either inconsistently or at low concentratfons 

3) Case 3. Consistent detections of one or more chemlcals from an analytical suite in a specified 
media 

SteD 2. E Va lWJO n of Results 

Each of the cases tdentified above have implications with regard to the elimination of an analytical Suite 

from the analytical program In Case 1, a strong case can be made to eliminate the analytical suhe provided 

the histollcal data are of adequate quality or useaMlity, and are representative of the site Data quality is 
assessed in accordance with the ER Program Quality Assurance Project Pian (QAPjP) and the General 

Radiochemistry and Analyrkd Services Protocol (GRAASP), and references therein Evaluation of 

representativeness must include spatid consklerations For example, the chemicels within one or more 

analytical suites were not detected, it is necessary to be sure all potential waste sources were investigated 

For Case 3, continued monitoring for the analytical su#e(s) In order to better characterize the medium is 

justified, pattlcufarly if the chemicals are mobile and toxic Elimination of a suite of chemicals, where historkal 

data fit Case 2, requires an assessment of data quality, spatial representativeness, temporal conslderstions 

(depending on the concentrations observed), chemical fate and transport, and human risks posed by the 
chemicals 

Assessment of chemical fate and transport and human/emronmental risks is one of determining 

whether the chemical is at a concentration in a spec& medium that poses an unacceptable risk to humans 

or the environment through a likely exposure pathway, and whether the chemical can migrate to another 

medium at concentrations that also pose an unacceptable nsk 

Fate and TransDort 

Table 1 presents some of the relevant chemical/phystcal parameters that relate to the environmental 

fate and transport of representative chemicals from each of the analytical suites previously identified The 

I 



general tendency for chemicals from each group to migrate from one environmental medium to another ts 

discussed below This is summarued in Table 2 

Group A Compounds, TCL Volatile Organic Compounds 

Generally, TCL vdatiles have computed mobilq indices that suggest high mobihty in the environment 

They are characterized by relatively high water solubilny (greater that 100 mg/l) and vdatilny (vapor pressures 

generally much greater than 1 mm Hg and Henry's Law Constants greater than 0 1) Volatiles can be expected 

to migrate through sols, and to be transported by ground water and surface water as neutral solutes This 

is denoted by the saturated zone retardation factors (Rds) between 1 and 50 (Note chemical migration 

velocity = water migration velocity/Rd) The substantial vapor pressures and Henry's Law Constants suggest 

a tendency to volatilize from aqueous systems (mduding sol water) to the atmosphere 

I 

Group B and C Compounds, Semlvdattdes and PesticMes/PCBs 

In general, semivolatiles and pesticides/PCBs are considered to be slightly to very immobile (pesticides 

and PCBs are particularly immobile) Again this is denoted by the high saturated zone retardation factors 

Phenols are the most mobile of these compounds owing to their high water Sorublity Semivdatiles and 

pestickles/PCBs exhibit low to negligible vdattdity as indicated by the very low vapor pressures and Henry's 
Law Constants This suggests a low propensky for volatilization of these compounds to the atmosphere from 
sdl and sdl water 

Without the benefit of a risk assessment, it is necessary to rely on published acceptable concentrations 

for chemicals to estimate the mk posed by the various chemtcals in each of the media they are found Many 

of these published standards are consdered Applicable or Relevant and Appropriate Requirements (ARARs) 

In this analysis, Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) (an ARAR) and Action 

Levels under EPA's proposed RCRA Corrective Action Regulations v 55, No 145, July 27, 1990.40 CFR 

264 521) are used to provlde an estimate of concentrations of chemicals that are protective of human health 

The Action Levels are based on likely chemical exposure scenarios, a lod incremental cancer risk (for 

carcinogens), or a no adverse health effect from a llfetime of exposure to a systemic contaminant (non 

carcinogen) MCLs and Action Levels used in this assessment are shown in Table 3 



FINDINGS 

Data Considered in This Evaluation 

Data for OU1 contained in the Rocky Fiats Environmental Data Base System (RFEDS) were used to 

perform this evaluation Data for the boreholes. ground-water wells, surface water stations, and sediment 

stations listed in Table 4 have been summarized in this document This indudes all existing soll/sediment data 

(including soil samples from the French Drain Geotechnical Investigation) and surface water and ground-water 

data collected through 1990 (and some more recent data) 

Data Qua litv. Useabilitv. and ReDr8mQ&&iV8 ness 

With the exception of the cases discussed below, so4 and water quality data are either valid or 

acceptable with qualifications, based on limited data vatidation conducted in accordance with guidance 

provided in the QAPjP and GRAASP Wnh respect to both solls and ground water, high concentrations of 

acetone, butanone, and methylene chloride in the laboratory blanks for the 1986 and 1987 investigations render 

it impossible to ascertain their presence in samples as an indication of site contamination Furthermore, volatile 
organic data for soils were rejected principally because of the high dilutions used (high detection Ihits) Since 

the 1986 and 1987 hnres2igations, the sample collection methodology for volatfles in soils has been signhntty 

knpraved to prevent volatile release dwing sample handling. Therefore, these soil data have littte or tx) 
useability In contrast, semivdatie and pesticide/PCB analyses of soils are valld or acceptable with 

qualifications based on the limited data validation However, it is noted that the presence of phthalate esters 
in soil samples is presumed to be a resutt of sample contact with plastic dwhg handling This will be resolved 

during the Phase 111 investigation 

With respect to reprmtatweness, the previous results are from boreholes, web and surface 

water/sediment stations that span the entire OU However, boreholes at OU1 did not penetrate all the IHSSs 

Therefore, previous soil data cannot always be considered representative of buried wastes characteristics for 

all IHSSs Also, ground-water and swface water semivolatile and pesticide/PCB data are based on one or two 

rounds The impact of these observations are discussed further in the following section 

Results 

Table 5 provides a tabulation of the total number of analyses (based on summing the number of 

analyses performed for each chemical within an analytical suite) for each analytical sulte and the number of 
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occurrences for which a chemical was detected A detection is defined as all reported concentrations of a 

chemical, including those estimated below detectton limits (“J” qualher) 

Ground Water and Surface Water 

Vdatiles 

As shown in Tables 6 and 7 ,  vdatiles are frequently detected and in significant concentrations The 

chlorinated aliphatics occur often and occasionally at high concentrations These compounds are known waste 

constituents and are relatbdy toxic As a class, the volatile$ represent Case 3 

However, the monocyclic arornatks (benzene, toluene, ethylbenzene. and xylene) occur infrequently 

Toluene, ethylbenzene, and xylem occur at concentrations an order of magnitude below their health-based 

reference concentrations Benzene ocwrs least frequently of the compounds in this dass (only 2 occurrences 

in 426 total analyses) Only one of these occurrences (83 m/t) was above the heaith-baged reference 

concentration (5 p g / t )  The rare occurrence of benzene and other aromatics, combined with their low 

concentrations, warrants discontinuation of analysis for this dass of compounds Also note that the 

monocyclic aromatics are easily removed from water by activated carbon or air stripping, and therefore pose 
no unusual treatment requirements where ground water or surface water treatment Wal be necessary during 

remediation Nevertheless, because the elimination of monocyclic aromatics from the TCL vdatiles is not 
technically efficient, ground-watw and surface water samples will be analyzed for monocydic arOmeticb 

Acetone, and to a lesser extent other ketones, appear in the samples However, the occurrence of 
acetone and 2-butanone in a sample is often due to laboratory contamination, and there are no o c c u r r m  

of acetone or 2-butanone above their actmn tevels Concentratms of these ketones are generally two orders 

of magnitude less than the action level Based on the high health-based reference concentrations (action 

levels) of acetone and 2-butanone, it can be surmwd that ketones are relathrely non-toxic, and the less 

frequent occurrence of other ketones at low concentrations is of We concern Therefore, ketones could be 

eliminated from future analysis at Out However, like the monocyclic aromatics, there is little advantage in 

removing the ketones from the TCL volatile suite, and, therefore, ground-water and surface water samples will 

be analyzed for all TCL vdatiles 

Semivolatiles (acid extractables) 

As shown in Tables 8 and 9, out of 41 analyses for acid extractables, there have only been three 

detections of phenol and isolated detections of 2-nitrophenol 4-n1trophenol, and 4-chloro-3-methylphend within 

this analytical suite The three detections of phenol are all estimated at 1 pg/P The action level for phenol 
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I in water is 20,000 pg/l The isdated occurrences of the other phenolic compounds are at estimated 

concentrations less than 3 pg/l Although acid extractables have only been analyzed once at any given well 

or surface water station, there is no history of disposal of wastes containing acid extractable compounds Also, 
consldering the infrequent spatial occurrence and very low concentrations of acid extractables, elimination of 

l 

' - I  
I this analytical sule from future water monitoring at OU 1 is justified 

Semivolatiles (base neutral extractables) 

I 

L 
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As shown in Tables 10 and 11, base/neutral extractables rarely occur in water at OU 1 The most 

frequently occurring compounds are phthalate esters, particularly bis(2-ethylhexyl) phthalate occurnng at 

estimated concentrations M o w  the detection Iunit, and near the action level of 3 pg/O (Table 12) Phthalate 

esters are common laboratory contaminants, and bis(2-ethylhexyl)phthalate occurred in the blanks in one-half 

of the samples where this compound was detected ("B' qualifier) 

N-nitrosodiphenylamine occurred second most frequently, however, this compound is also a known 

laboratory contaminant that leaches from the gas chromatograph cdumn (Note the compound occurred 

in the laboratory blank in more than half the samples) Furthermore, the concentrattons of N- 

nitrosodiphenylamine are below or near the health-based reference concentration (7 pg/l) 

The remaining few base neutral extractable compounds hat w m  detected all OcCwTBd at surfece water 

station SW-67 With the exception d acenephthene and pyreme, the c?mpormds were not present up or 

downgradient of this location, and are not present in soils or sedlments at OU1 Acenaphthene and pyrene 

are not cons#ered site contaminants originating from historical waste disposal activities at OU1 (see discussion 

of semivdatiles in so#s/sediments) The presence of the remaining few base neutral extractable compounds 

at this location at very low (estimated) concentrations, and Mow the health-based reference concentrations 

(where available) is probably not significant 

In general, none of the base neutral extractable compounds would be consldered contaminants of 

concern from a human health risk assessment perspective owing to either their infrequent occurrence, low 

concentrations (estimated Wow detection Imits), likelhood as a laboratory contaminant, or absence in soils 

and sediments Further analysis for base neutral extractable compounds is not warranted during the Phase 

111 RFI/RI 
4 

Pesticides/PCBs 

As shown in Tables 13, 14 and 15 pesticide occurrences in ground water and Surface water are rare, 

and PCBs have never been observed The pesticides that were observed include parathion in well 2-87 and 
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endrin ketone in surface water stations SW-32, SW-33, and SW-34 The concentration of parathion is well 

below ds action level, 200 pg/t Because there is no record of disposal of pesticldes at Out, and pesticldes 

occur infrequently and at low concentrations (PCBs have not been observed in water), the elimination of 

pestclde/PCB analysis from future ground-water and surface water monitoring at OU1 is justlfied 

Soils and Sediments 

Volatiles 

As shown in Tables 16, 17 and 18, like ground water and surface water, certain volatile organics occur 

in soils and sediments with high frequency and at high concentrations As previously mentioned, the sampling 

technique for volatile organics has been modified to prevent volatile release during sample collection This 

likely explains the more frequent occurrence (and at higher concentrations) of toluene in samples from the 

french drain investigation (Table 17) relative to the previous RI investigation (Table 16) Although the 

monocyclic aromatics and the ketones appear to occur at concentrations far below their acceptable 

concentrations, the actual concentrattons tn soils wtthin IHSSs IS not known Elimination of monocydic 

aromatics and ketones cannot be justrfied because the soil/sediment RI data IS of little useability as a result 

of the sample collection issue Therefore, the full sutte of TCL volatlles will be analyzed for these media during 

the Phase Ill investigation 

Semivdatiles (acM extractables) 

Out of 162 analyses for acid extractables. there are only three detections of chemicals in this class for 
soils/sediments at OU 1 (Tables 19,20, and 21) At SEDOO2, 4-methylphenol and benzoic acid were detected 

at estimated levels, and at SED030, phenol was detected at an estimated level The phenol concentration k 
far below rts action level, and the absence of 4-methylphenol and benzac acid in sdl, ground water or surface 

water at OU1 implies the finding is not signhnt Although phenol is mobile in the environment, water quality 

data do not support that it is capable of migrating into ground water or surface water at concentrations that 

would exceed rts acceptable concentration, i e, phenol was infrequently detected in the water, and only at 1 

pg/P However. as shown in TaMe 22, several waste source boreholes have been proposed in IHSSs because 
previous drtlling dld not penetrate these waste sources Therefore, these IHSSs are not chemically 

characterized and these waste source borehole samples will be analyzed for acld extractables However, other 

boreholes and sediment stations will not be analyzed for this class of compounds 



Semlvolatiles (base neutral extractables) 

There are frequent occurrences of base neutral extractables in sdls/sediments at OU 1 (TaMes 23,24, 

and 25) However, phthalate esters represent the majority of these occurrences The presence of phthalate 

esters in samples is surmised to be due to field contamination from handling the samples with plastic gloves 

Regardless, the concentrations of the phthalate esters are far below the acceptable concentration for bis(2- 

ethylhexyf) phthalate (assumed to be representatwe of the class) Also, phthalates are extremely immobile in 

the environment This is demonstrated by the site data that show the infrequent occurrence of phthalates in 

water at OU 1 Polynuclear aromatic hydrocarbons (PNAs) comprise the remainder of the Occurrences of base 

neutral extractables in sods/sediments (Table 26) The occurrence of PNAs is infrequent, and with the 

exception of two samples (concentrations of 350 and 370 pg/kg), concentrations of PNAs are below the 

detection limit of 330 pg/kg Furthermore, of the boreholes where PNAs occur, only one borehole penetrates 

an IHSS (BH1287). and generally the PNAs are found in the composite samples that include the surface 

Therefore, it is not likely that PNAs are associated with past disposal of waste at OU1, and are more likely 

associated with PNA deposition in the environment from other sources, e g , burning of fossil fuels, fires, etc 

PNAs are also immobile in the environment which is supported by the OU1 water quality data Therefore, only 

those boreholes at OU1 that will penetrate IHSSs for the first time, wll be analyzed for base neutral 

extractables 

PestkMes/PCBs 

Out of 161 analyses for pesticides/PCBs, there are only 3 occurrences of PCBs, and pesticides were 

not detected Fables 27, 28, and 29) The concentrations of the PCBs are all below the action levd of 90 

pg/kg (Table 30), and occur ostensibly at random in three different boreholes Also, PCBs are immobile in the 
environment Therefore, only those boreholes at OUi that will penetrate IHSSs for the first time will be 
analyzed for pesticides/PCBs 

CONCLUSJONS 

The conclusions presented above that delineate retaining or deleting analytrcal suites from future 

monitonng of environmental medi at OU 1 are summanzed in Table 31 and schematically presented in 

Figure 1 Elimination of certain analytical suites from future monitoring/characterization of the various media 

at this OU is well justified and will not compromise achieving the otyectlves of the Phase 111 RFI/RI The future 

investigation activities will provide better characterization of the extent of contamination for those contaminants 

that are significant from a waste disposal and human health risk perspectlve Only Waste characterization 
wfihin IHSSs at OU1 that were not previously investigated will include the full suite of TCL organics because 

of the current lack of soil/waste characterization data for these sources If semivolatiles or pestictdes/PCBs 
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are detected at these IHSSs at signifcant levels, ground-water wells and surface water stations will be sampled 

and anatyzed for these compounds at a later date, but prior to submittal of the Phase 111 RFI/RI report 

Lastly, because CLP gas chromatograph/mass spectrometer (GC/MS) detection limits do not achieve 

"risk based" detection limits for some of the carcinogenic chlorinated solvents, EPA Method 502 2, which has 

detection limns as low as 0 5 Ag/l,  will be used for ground-water samples that are collected from wells near 

the edge of the plume All surface water samples downgradient of OU1 will also be analyzed for volatiles using 

EPA Method 502 2 These surface water stations and ground-water wells coinclde with all stations and wells 

downgradient of the proposed location of the french drain 
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TABLE 2 

SUMMARY OF ENVIROWENTAL 
I NTER-HE0 I A HI GRAf I ON 

CHARACTERISTICS 

If 

Inter-Mcdl8 
Mfgratim Aldehydefi L Monocyclic Chlorinated 

Characteristic Ketones Aromtics Aliphatic8 
111881111 1- uunm susa==ms 
so11 to 

Groundwater Y.t Y.2 Yes 

so11 or SOll 
Uater to A i r  NO Y a  ra 

Mtgratron in 
GrOUndY8ter YciL Y H  YCS 

No No NO 

Yes No NO 

PHtitides 
1113.11.. 

NO 

NO 

NO 



CWPWND 

Volsti les 

Benzene 
E thylknzme 
Toluene 
Xylene 
200,000,000 
Acetone 
2 -6utanont 

Semivolat1Lee 

Bis(2-cthylhexyl )phthalate 
Phenol 
Pentachlorophenol 
N- N 1 t rosodi phenyl -1 ne 
1,2,4-Trichlorobenzene 
1,4-Dichlorobmzmc 

PCBO and Pestrc1des 

PCBO 
Pareth 1 on 

5 
700 
1,000 

10,000 

7 5  

RCRA ACTION LEVEL 
UATER ( p g / O  SOlL (pg/kgl 

4,000 
2,000 

3 
20,000 
1,000 
7 
700 

8,000,000 
20,000,000 

90 
200 

a, ooo, 000 
4 # OOO, 000 

50,000 

2,000,000 
100,000 
2,000,000 

50,000,000 

16 
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Borehotey 

TABLE 4 

UJI )orahotr, GrOrnbUater Wb, 
W u e  Wter d Sediaent Statim 

Ground-Water 

1987 Investigation ALlwial/Colluvial 

BH0187 
BH0287 
010387 
BH0487 
BH0587 
BH-7 
BH0787 
BH0887 
BH0987 
BH1087 
BH1187 
BHlZ87 
BH1387 

BH1587 
BH1667 
BH1787 
BH578t 
BH5887 
BH5976 
BH6187 

8116387 

BH1487 

~ 2 8 7  

0187 
5187 
5287 
0974 
1074 
6386 
6986 
0287 
0487 
0687 
4387 
4687 
4787 
4887 
4987 
5087 
5387 
St87 

598611 
6486 
6886 
5587 
5886 

French Drain Znwstigatton Bedrock 

0190-4290 

- I  -- 

5986 
6zM 

0587BR 
0387BR 
4587BR 
OW7BR 

Surface Water 
$tatlO"S 

suo3 1 
5u032 
5u033 
5u034 
5u044 
5w5 
5u046 
5v066 
5u067 
srw)68 
5u069 
5u070 
5u071 
5u072 
5u126 

Sediment 
stat1ons 

SODO? 
50002 
5d025 
50026 
5d027 
50028 
50029 
50030 
S O 3  1 



TABLE 5 

krrry of Detect& Corpandr for 
Opcralt Unit No. 1 

Phase 1 and Phase 1X R lo  

I :  

' P  
t,a 

I! 

c 

Matrix Soil/Sediment 

Analytical Suite Hits / Analyses 

Penticides/PCBs 3 / 4232 
Acid Extractables 3 f 2572 
Bast-Neutral Extractables 208 / 8184 

Volatile Organic C m  361 f 4955 

Matrix Ground Uater/Surface Uatcr 

Anslvtical Suite Hits / Analvoes 

PesticidWPCBs 4 / 1277 
Acid Extractables 6 / 656 
Base-Neutral Extractables 20 / 2192 

Volatile Organtc Compowds 773 / 14.098 

Csse 

2 
1 
2 

3 

Case 

1 
1 
2 

3 

- 

No History of Release at the S i t e  
No History of Release at  the Site 
No History of Release at the Site 
Extremely Inmobile in Soils 
AssUMd to be Site-Related 

No History of Release at the Site 
No History of Release at the Site  
No History of Release at the Site 
Extremely Immobile in Saturated 
Assunad to k Site-Related 



TABLE 7 
W1 SURFACE UATER VOA SWUARY 

ANALYTE 

1 , 1 , l-TRICHLOR#THANE 
1,1,2,2-TETIUCHLOR#fHANE 
1 ,l,Z-TRICHLOR#TWNE 
1 ,l-DlCHLOROETHANE 
1, l-DICHWR~TLNE 
1 ,Z-DICHLOR=TIWIE 
1,2-D1CHLOR(TTHYLENE 
1 ,Z-DICHLaROPROPAIIE 
2-EWA"E 
2-nmrurolrr 
4-METHYL-2-PENTANWE 
ACETONE 
BENZENE 
BROIQ) I CHLOROMETHANE 
BROMOFORM 
BRO#WTHANE 
CARBON DISULFIDE 
CARBOY TETRACHL~IDE 
CHwolKlsLElK 
CNLWHANE 
CHLOROFORM 
CHLOROQIHANE 
DIllRQlocHLoRolLT"€ 
ETNYLBLNZENE 
WETHYLENE CHLORIDE 
STYREWE 
TETUCWLQlKIETllEllE 
TOWEME 
TOTAL XYLEES 
TRICHLOROETHEYE 
VINYL ACETATE 
VINYL CIILORXM 
C i S-1,3-D1 CHLCMOPROPENE 
t Ws-l ,2-D 1 CHLOR#THENE 
trWtS-l,3-D1 CHLOROPROPENE 

RAucouwT 

231 
231 
231 
231 
219 
231 
21 2 
231 
237 
231 
231 
237 
219 
231 
231 
231 
231 
231 
219 
231 
231 
231 
231 
231 
ut 
23l 
231 
219 
231 
219 
231 
231 
231 

19 
231 

7617 
It- 

HIT#ILIIIT 

2 
0 
0 
0 
0 
0 
0 
0 

23 
1 
0 

79 
0 
0 
0 
0 
1 
2 
0 
0 
2 
2 
0 
0 

131 
0 
8 
5 
1 
5 
3 
0 
0 
0 
0 

265 
I-U 

M A L  

4 

24 
1 

28 

1 
6 

1 
2 

38 

16 
12 

1 
26 
2 

*,...?.11 . " w r 

AVEVAL 

2.5000 

5.8261 
1 .oooo 

5.3924 

1 .oooo 
b0000 

1 .0000 
20000 

5.9542 

3.3m 
10000 
1 .oooo 

lO.oo00 
1.3333 



ANALYTE 

2,4,5-TRICHLOROPHEWOL 
2, S,b-TR 1 CHLoRoQHElfoL 
2,4-0 ICHLOROPHEWL 
2,4-D1WETHYLPHENOL 
2,S-DI MI TROPHEWOL 
2-CHLOROPHEwoL 
2-MTHY LPHEWL 
2-M 1 TROPHEHOL 
4,6-DlNl TRO-2-eKTHY LPHENOL 
4 - ~ ~ 3 - ~ T H Y L ~  
4-WEfWYLPWEMol 
4-WI TROPHENOL 
BENZOIC ACID 
BENZYL ALCOWl 
PEWTACHL~HEHOL 
PHENOL 

b 

001 

RAYCOUlf 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

48 
-L 

TABLE 8 
GROUND YATER ACID EXTRACTABLE 

HIT#rmT W A L  

0 
0 
0 
0 
0 
0 
0 
1 3 
0 
0 
0 
1 2 
0 
0 
0 
1 1 

3 

SUmARY 

AVEVAL 

3 

2 

1 



;i 
I 

4 
I 

I ;  
# 

7 

13 

11 
P a  

I S  
I 14 

Li 

ANALYTE 

2,4,5-TR I CHLOROPHENOL 
2,4,6-TRICHLOROPHEHOL 
2,4-DICHLOROQtlENOL 
2,4-D I METHY LPHENOL 
2,4-D1NITROPHEIIOL 
2-CHLORWHEIIOL 
2-METHY LPHENOL 
2 -N I TROPHENOL 
4,6-DlllTRO-2-WETHYLPHEWOL 
4-a l0~0-3 -1~ lnY  LPHEIKK 
&-#THY LPHENOL 
4-NITROPHEWOL 
SEm1C ACfD 
BENZYL ALCOHOL 
PENTACHLOROPHEmK 
PHENOL 

TABLE 9 
Wl SURFACE UATER ACID EXTRACTABLE #IcwcIRY 

38 
38 
38 
38 
38 
38 
38 
3a 
3a 
3a 
38 
38 
38 
38 
38 
38 

600 
-- 

HITCOUWT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
2 

3 
=mu= 

1 

1 

W I T  AVEVAL 

UG/L 1 

UG/L 1 

c 

1 I -  



ANALYTE 

1 ,Z,Z-fRICHL~OBENZEWE 
1,2-DICHLOROBEMZENE 
1,3-D1CHLOROBENZENE 
1,4-DlCItl~OBENZENE 
2,4-DlMITROToL~ 
2,6-DIWI TROTOLUENE 
2-CHLOR#THYL VINYL ETHER 
2-CHLOROUPHTHALENE 
2-WTWLIIAOHTHALENE 
2-NI T R W I L  1 NE 
3 3  -DXCHLOIK)BEYtlDINE 
3-WITRaCUI1LIWE 
4 - W H E N Y L  PHENYL ETHER 
4-CHLOIKIIUIILIME 
4-CHLoIKRHENYL PHENYL ETHER 
4-WITRfMNI 1 I WE 
ACEMPMTHEME 
ACEWHTHVLENE 
ANT“ 
BEMZO(r)AWtHRACEME 
BENZO(@)PYRENE 
BENZO( b) F L W M N T H E ~  
BENZOQhi )PERYLEYL 
8ENZOC k )FLW#AlltHEME 
BIS(Z-CHl#OETHOXYWTHANE 
BlSC2-UKOROnHYL)tTHER 
Bt#2-CIILQlOlSOPROPYL)ETltER 
BXt(2-ElWnllfmL~PHllUUTE 
WTYL BENZYL PHTHALATE 
CHRYSENE 
Dl-n-WlVL PNTlUUTE 
Df-n-OCWL PHTHAUTE 
D 1 BEIuo( , h )AWT)IMCEME 

DIBEYZOFW 
DIETHYL PHTHALATE 
OIMETWYL PIITHAUTE 
FLwlluwTHENE 
FLUORENE 
HD(ACHL0RWENZENE 
HEXACHLOROWTADI EWE 
HEXACHL~WYCLOPEWTAOI EYE 
HEXACHLOR#THANE 
lNDEMOO(1,2,3-cd)PYRENE 
I ~ ~ O N E  
N-NlTR~OI-~-PROPYLAWIWE 
I- WI TROSaD 1 PHEW Unl NE 
NAPHTHALENE 
NI lROBEN&NE 
PHENANTHRENE 
PYREYE 

... 

OM GROUND UATER 

RAyEout 

3 
3 
3 
3 
3 
3 

76 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

223 
======PI 

HttCQlWT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 

5 

ac=I.PILIZ 

TABLE 10 
BASE NEUTRAL EXTRACTABLE #IIMRY 

15 WL 

1 UWL 

12 UG/L 10 

J 



LIWLYTE 

1,2,4-TRlCHL~OBENZENE 
1,2-DICHL~OBENZENE 
1,2-OXMETHYLBEN#NE 
1,3-0ICHLOAOBENZENE 
t ,4-DICHLOIK)BENZEWE 
2,4-0 IN1 TROTOCUENE 
2,GDJNITROT~LENE 
2-CHLOIKIETtJYL VINYL ETHER 
2-CHLORW"THALENE 
2-MElNYLWHTHALENE 
2-Nl fWILlNE 
3,3'-01CHL~~NZIDIWE 
3-NIfRCUUIlLINE 
4 - m H E N Y L  PHENYL ETHER 
4-CHLQIKM 1 LINE 
4-CHLOROOHENYL PHENYL ETHER 
4-NITRWNILIWE 
ACmAPHTHENE 
ACENAPHTWTLEN€ 
A N " E  
BEN2O(~MNTHMC€NE 
BEWU)(r)PYREIIE 
BEWb)FLuouyfME~ 
BENZO(ghf WERYLENE 
BElK0Ck)FLWllENE 
BI S ( 2 - C H l . O R O E T ~ ~ T " E  
BlS(2-OKOltQnNYL)ETRR 
B I U Z - C I I U I I I O 1 ~ L X T H E R  
BlSCZ-Et HYLHEXYL)PBTHALATE 
BUTYL BENZYL PHTHALATE 
CmrtENE 
Dl-n-BUTYL PntWAUTE 
0 1 - n - m l  PllllULATE 
DUEN2O(a,tt>ANTHRACENE 
DlBEH2OFURAN 
DIETHYL PHTHALATE 
OlHETHYL PHTHALATE 
FLWRAYTHENE 
FLUORENE 
HEXACHLOROBENPNE 
tlEXACHLORWUTADIENE 
~LoRoc lCLopENTAD I ENE 
HEXACHLOROETHANE 
INDEW( 1,Z ,s-cd)PYRENE 
tS09naP(MIE 

I-NI TROS0-01 -n- PRWY WI NE 
I-NZTROSOOfPHENYLANINE 
NAPHTHALENE 
NITRDBENZENE 
PHENANTHRENE 
PYRENE 

TABLE 1 1  
OU1 SURFACE UATER BASE NEUTRAL EXTRACTABLE W R Y  

I WAxUlllT AWAL 

38 
3% 
41 
38 
38 
3% 
38 

66 
3% 

38 

38 

38 
38 
38 
38 
38 
38 

38 
38 
38 
38 
38 
38 
38 

38 
38 
38 
38 
50 
38 
J 
38 
38 
31) 

38 

38 

38 

38 
38 

38 
38 
38 
38 
36 
38 
36 
38 

31) 

38 
38 
38 

1969 

1 l l l l L X I  

HIT-T 

1 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
5 
0 
0 
0 
1 

2s 
11111111 

W h L  

4 

4 
4 

5 

5 

5 
9 

4 

UG/L 5.ooaOa 

W L  1 .b1667 

UG/L 5.00000 
uo/L 5.00000 

uc/ L 4 00000 

h *, 



TABLE 12 
Wl SURFACE UATER AND GRQ*IWArER BASE NEUTRAL EXTRACTABLE COWOUND OCCURRENCES 

SAMPLE 
, , LOCATIO)( NUMBER 

SURFACE UATER 
t 

SUO67 
SUO67 
SUO67 
suo67 
SUO31 
SUO32 
suo33 
suo66 

P s w ) 6 6  
SUO66 

suo67 
SUO68 

1 suo66 

::; 
SUO70 
swo67 

ij 2; 
SUO31 
SUO34 

I SUO67 

SUO67007 
SUO67007 
SUO67007 
SUO67007 
SUO31007 
SUO32007 
SvO33007 
SUO46007 
svO66001 
suo66002 
SUO66007 
SUO67007 
SUO68007 
suo69007 
svo70001 
SUO70007D 
suo67007 
su31088600 
SUO32007 
Su320886M1 
SUO31007 
SU34000600 
SUO67007 

L.J 
GROUND U ATER 

t 

I' 

c 

I '  

t: 

f '  

I 
L 

I 

ANALYTE CONCENTRATION 

1,2,4-TRICHLOROBEWZENE 
1,4-DICHLOROBENZENE 
2,4-01 Nl TROTOLLENE 
ACENAPHTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
B1 S(2-ETHY LHEXYL )PHTHALATE 
BIS(2-E1HYLHEXYL)PHTHALATE 
B f S(2-ETHYLHEXYL)PHTHALATE 
Bf S(2-ETHY LHEXYL )PHTHALATE 
B 1 SC 2-ET HY LHEXY L )PHTHALATE 
B I S( 2- ET HY L HEXY L )PHTHALATE 
B f S(2-ETHYLHEXYL)PHTHALATE 
BIS(2-ETHYLHEXY1)PHTHALATE 
BI S(2-ETHY LHEXYL)PHTHALATE 
B 1 S(2- ETHYLHEXY L )PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHAlATE 
N-NITROSO-Dl-n-PROPYLAnlNE 
N-NfTROE#)fPHENYLAMlNE 
N-NITROE00fPHENYLAWlNE 
N-NfTROSaOfPHENYLAMfNE 
N-NITROSODIPHENYLAMlNE 
N-NlTROS001PHENYLAMlNE 
PYRENE 

B1 S(2-ETHYLHEXYL )PHTHALATE 
81 S(2-ETHY LHEXY 1 )PHTHALATE 
DI-n-BUlVL PHTHALATE 
N-NI T R O S O  l PHENY LAW1 NE 
N-NlTOSODIP#NYLMfNE 

4 
4 
4 
5 
2 
1 
1 
1 
1 
3 
2 
2- 
3 
4 
2 
1 
5 
9 
1 
5 
1 
9 
4 

15 00 
1 
1 
12 
8 

UNIT QUALIFIER 

UG/L 
UCIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/ L 
UG/L 
UG/L 
U W L  
Ut/ L 
UG/L 
U W L  
UGf L 
UG/l 
UG/L 
UG/L 
UG/ L 
U W L  
U W L  
UG/L 
UG/L 
U W L  

UG/L 
W L  
UG/L 
UG/L 
W L  

J 
J 
J 
J 
JB 
JB 
JB 
J 
J 
J 
JB 
JB 
JB 
J 
J 
J 
J 
JB 
J 
JB 
J 
JB 
J 

B 
J 
J 
B 
J 

DETECTION 
LIMIT 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 

VALlDATlON 
COOE 

A 

A 

A 

N 

N 

N 

N 
N 
N 
N 
N 

du 

COLLECT f ON 
DATE 

24-0ct-a9 
24-OCT-89 
24-OCT -89 
24-OCT-89 
24-OCf-89 
13-OCT-89 
13 - OCT -89 
19-OW49 
29-UAR-89 
17-cUr-8Q 
24-OCT-89 
24-OCT-w 
24-OCT-89 
23-OCT-89 
29-MAR-W 
23-OCT-89 
24-m-89 

13-0CT-M 

13-OCT-89 I 

24-OCT-89 

14-OCT-87 



TABLE 13 
OU1 GROUND UATER PESTICIDE/PCB WmARY 

4,4'-W 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ARocLm-1016 
AROCLOR-1221 
AUOCLOR-1232 
AROCLOR-1242 
AROUOR-1248 
AROCLOR-1254 
AROCLOR-1260 
CHLORDANE 
Dl ELDR IN 
ENDOWLFAN 1 
ENDOSUlFAN I J  
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN KETWE 
IIEplAcHLm 
HEPTACULm EFOXIDE 
HEXAVALENT CHROnlW 
UETWXYCHLOR 
PARATHIOW, ETHYL 
TQ#ApHEwE 

dph.-UHC 
kt8-w 

drl ta-BHC 
OIU-UIC (LINDANE) 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

13 
4 
4 
4 
4 
4 

121 
- 

UlTCOUWl 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

1 
- 

WAKVAL 

0.06 

WAxUwri AVEVAL 

W L  0.06 



TABLE 14 
OU1 SURFACE UATER PESTICIOEIPCD SLHUARY 

, \ s ANALYtE RMlooMT HIlCQml 

' d  
4 

6 
I S  

' 7  
I 

r :  
10 

1 11 
I r 2  

1 3  
I 14 

' 21 

t3 
24 

1 E' 

4,4'-DDD 
4,4'-DDE 
4,4' -DDT 
ALDRIN 
~ O C L o z L - ~ O l 6  
AROCLOR- 1221 
AROCLOR-la2 
AROCLOR- 1242 
AROCLOR-1248 
AROcLm-1254 
AROCLOR-1260 
CHLORDANE 
0 IEIBRI N 
EWOOEULFAN I 
EWOOEULFN I I  
EMOOSULFN SULFATE 
ENORIN 
ENDRIN KETONE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXAVALENT CHROlllM 
METWXYCHLOR 

TOXAPHENE 
aLphr-BHC 
BL~~o-CHLORDAHE 
ktr-Bl#: 
d.ltrUK: 
grrrr-uIc CLIIOAI#l 
~-CBLORDAME 

PARAIHIO~~, E i n n  

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
3 

42 
42 
42 
42 
42 
42 
42 
42 
7 

42 
18 
42 
42 
39 
42 
42 
42 
39 

1 f56 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 

3 
- 

I '  
L 

0.5 UG/L 0.23333 

I 



SAMPLE 
LOCATION NUMBER 

I SURFACE WATER 

I SUO32 SUO32002 
SUO33 SUO33002 
suo34 SUO34002 

, GROUND WATER 

0287 GU00929 1 T 
I 

i ,  

f- 

i 

ANALY TE 

ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 

DETECTION VALIDATION COLLECTIW 
CONCENTRATION UNIT QUALtFIER LIUlT CWE DATE 

24 -HAY -89 0 10 UG/L UJ A 0 10 A 
0 10 UG/L UJ A 0 10 A 24-HAY-89 
0 50 UG/L UJ A 0 50 A 24 -HAY-89 

PARATHI W, ETHYL 0 06 UG/L 0 01 07-CUR-91 

f 

I 
L 



TABLE 16 

AUMYTE 

1,t , l-fRICHLOR#TW 
1,1,2,2-TETRACfIL~lHANE 
1,1,2-TRICHL~C€THANE 
l,l-DZCHLOR#THAHE 
l,l-DICHLOR#TtENE 
1,2-DICHLOR#THANE 
1 ,P-DICHLOROPROPANE 
2-OUtANCUE 
2-ttEXMIOIIE 
I-METHYL-2-PENTA”E 
ACETONE 
BENZENE 
BRO#DICHLORWTHANE 
BROWFORM 
BROWMETIUISE 
CARMU DISULFIDE 
CARBCU TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETMNE 
CHLOROFORW 
CHLOROlEf HANE 
DIBR~HLOROIETHANE 
ETHYLIMZEHE 
METHYLENE CHLORZDE 
STYRENE 
TETRACHLOROETHW 
TOWEME 
TOTAL WL€NEL 
TR ZQllOIOnHENE 
VINYL ACETATE 
VINYL CHLORXM 
cl8-l,3-DlCHL#OPIKIPEHE 
trwrr-l,2-DZtHLOR#TllE~E 
tr~-l,3-DICHLORWROPEWE 

RAUCUJWT 

87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
a6 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
67 
87 
87 
m 
87 
67 
87 
87 
87 
87 
87 

2957 
tmrm 

HI TCOUWT 

13 
0 
3 
0 
1 
2 
0 

29 
0 
1 

77 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

85 
0 
8 
2 
6 

2s 
0 
0 
0 
1 
0 

m1-m 

2ba 

W M  

110 

27 

8 
10 

390 

68 
650 

6 

590 

190 
25 

150 

18 

IUIIMXT 

UWKG 

UG/KG 

UWKG 
UG/KG 

UWKG 

UWKG 
WIKG 

W K G  

W G  

W G  
W K G  

am 

UG/KG 

AVEVAL 

34.385 

13.667 

8.OOo 
7.500 

94.172 

a.oO0 
125.2n 

6000 

42 .W 

62.750 
15.500 

u:w 

16.000 

a 



W Y T E  

l,l,l-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHE 
1,1,2~TRICHLOROETHANE 
1,l-DICHLOROETHANE 

1,2-DICHLOR#IWE 
1,2-DICHLOR#THYLENE 
1,2-DICHLORWROPAWE 
2-sufA”E 
2 - W E  
L-METWL-2-PENTANWE 
ACETOWE 
BENZENE 
BROW)ICHLOROKTMIE 
BRrnfaM 
BROWrrtMif 
CAUW DSSULFSDE 
CARW TETRACHLORIDE 
CIK#OIENZENE 
CHLOROETHANE 
CHLaROf ORM 
CHLOROlETlUYE 
D I ~ a t a E l W  
ETHYLBEWZENE 
METHYLEYE CHLORIDE 
STYREHE 
TETMEllLORQETnmL 

TOTILL XYLENES 
TRICHLOROETHEWE 
VlYYL ACETATE 
VIYYL C n L a R I M  
Cf 8- 1,3-DICULORaPROPENE 
tr--1,3-D1 CHLOROPROOENE 

1,1-DIcHLoIKIETIIEIIE 

iaum 

20 
20 
20 
20 
16 
20 
20 
20 
20 
20 
20 
21 
18 
20 
to 
20 
20 
20 
18 
to 
20 
20 
20 
20 
21 
to 
20 
18 
20 
18 
to 
to 
20 
20 

472 
-- 

TABLE 17 
W1 FREMH DRAIN INVESTIGATIOII V W  S U W R Y  

HXTCQUYI 

0 
0 
0 
0 
0 
0 
0 
0 
L 
0 
1 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
12 
0 
0 
16 
0 
0 
0 
0 
0 
0 

41 
Itpltt.: 

W A L  

12 

3 
10 

26 

MO 

AVEVAL 

5 .so0 

3.000 
6333 

6.917 

225.111 



TABLE 18 
Wl SEDIMENT VOA WmARY 

ANALYTE 

l,l,l-TRICHLOROElHANE 
1,1,2,2-TETRACHLORWTM 
1,1,2-1RICHLOROETHANE 
1,l-DICHLOROETHANE 
1,l-DICHLOROETHENE 
1 ,Z-DICIILOROETMNE 
1,2-DICHLOROETHY LENE 
1 ,P-DICHLOROPROPWE 
2-BUTAWNE 
2-IIEXAIKmE 
4-MTHY L-2-PENTANONE 
ACETOWE 
BENZENE 
BRQIQ)ICHLOROIElHANE 
BRoIlFoRll 
BRQWIQTHANE 
CARBON DISJLFIDE 
CARBON TETRACHLORIDE 
C U L ~ W Z E N E  
CHLORQETHANE 
CHLOROFORll 
CHLOROUETHANE 
D I BROKlCHLOROUETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
STYRENE 
TETMCHLOAOETHENE 
ToulEm 
T O W  XYLENES 
TRICHLOR~THENE 
VINYL ACETATE 
VINYL CHLORIDE 
Cf8-1,3-DICHLOROQROQENE 
trw-l,2-D 1 CHLOROETHENE 
trans- 1J-D I CHLOROPROPENE 

RulcouyT 

39 
39 
39 
39 
39 
39 
37 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
2 
39 

1326 
-- 

HITCOUNT 

1 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
23 

0 
0 
0 
0 
1 
0 
0 
0 
1 
3 
0 
1 
27 
0 
0 
9 
0 
4 
0 
0 
0 
0 
0 

72 
- 

W A L  

3 

100 

480 

6 

16 
60 

4 
u 

59 

8 

AVEVAL 

3.oooo 

56.oooO 

68.8696 

60000 

16.oooO 
46.3333 

4.oooo 
13.2593 

9.oooo 

5.7500 



AIULYTE 

2,4,’5-TRICHLOROPMW 
2,4,6- lR1 CHLOROPHEHOL 
2,4-DICHLOROPHEWL 
2,4-DIWETIYLPHENOL 
Z,i-D1WI TRWHEWL 
2-CHLOROPtEW 
2 -METHY LPHE WL 
2- w ITRWIIEWOL 
4 , 6 - D l W I T R O - 2 - ~ T H Y L P H E ~  
4-CHLOIKI-3-WETHYLPIIEWOL 
4-llETHY LPHEWL 
4-WITROPHEWOL 
BENZOIC ACID 
BENZYL ALCOlKK 
PENTACIILOROP~WL 
PHEWOL 

TABLE 19 
OU1 SOIL ACID EXTRACTABLE EUUARY 

RAy#IIIwT 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

1440 
=t=lt.= 

HiTCOUllt 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
-m 

AVPVAL 

I 



L1 

I ' G  

ANALYTE 

2,4 ,5-TRICHLORaeHEW(K 
2,4, 6-TRI CHLOROPHENOL 
2,L-D I CHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROOHEmK 
2-CHLoRopmWOL 
2 -HETHY LPHEWL 
2- W I TROPMNOL 
4,6-D INX TRO-2-IIElHYLPWEtlOL 
4-CHLORO-3-~THYLPHEllOL 
4 -HElHYLPMIKK 
4- W I TROPHE WL 
BENZOIC ACID 
BENZYL ALCOHOL 
PENTACIILOIKIPHEIKK 
PHENOL 

TABLE 20 
OUl FRENCH DRAIN JNVESTIWTlOIl ACID EXTRACTABLE SUmARY 

MueQlwf HITCOUNT W A L  IIAI(UwI1 AVEYAL 

55 0 
55 0 
55 0 
55 0 
55 0 
51 0 
55 0 
55 0 
55 0 
51 0 
55 0 
51 0 
55 0 
55 0 
51 0 
51 0 

Mo 0 
Pu-  R l l t t l B s  



TABLE 21 
UJ1 !SEDIMENT ACID EXTRACTABLE SUWARY 

w 

' t 3  
1 14 

I 

I! 

' I  

W Y l E  

2,4 , 5-TR I CHLOROPHENOL 
2,4,6-TRI CHLOROPHENOL 
2,C-DI CHLORWHEWL 
2,4-D IMETHY LPHEIlOL 
2,4-DIWITRaQllEWL 
2-CHLOROQHEW 
2-METHY LPHEWL 
2- Y I TROQHEIIOL 
4 , 6-0 1 W 1 TRO- 2-METHY LPHEllOL 
4-CikORO-3-~THYLPHEWL 
4-METYYLPllEW 
4-Y ITROPHEWOL 
BENZOIC ACID 
BENZYL ALCOHOL 
PEWTACHLOROPHEWL 
PHEW. 

17 0 
17 0 
17 0 
17 0 
17 0 
17 0 
17 0 
17 0 
17 0 
17 0 
17 1 2200 UG/KG 2200 
17 0 
17 1 390 lwK6 390 
17 0 
17 0 
17 1 6 9  W/W6 650 

=-,=Re= ==- 
2 n  3 



TABLE 23 
OU1 SOtL BASE NELJTRAL EXTRACTABLE SU)+URY 

F '  
L A  

1 

ANALYTE 

90 0 
90 0 
90 0 
90 0 
90 0 
90 0 
87 0 
90 0 
90 0 
90 0 
90 0 
90 0 
90 0 
90 0 
90 0 
90 0 
90 2 57 
90 0 
90 4 81 
90 4 110 
90 1 130 
90 4 89 
90 1 50 
90 3 100 
90 0 
90 0 
90 0 
90 88 7214 
90 0 
90 4 150 
90 22 3643 
90 2 250 
90 0 
90 0 
90 0 
90 0 
90 5 350 
90 2 55 
90 0 
90 0 
90 0 
90 0 
90 1 47 
90 0 
90 0 
90 23 160 
90 0 
90 0 
90 6 370 
90 5 270 

=11111== 1=IxIII. 

4497 177 

1,2,4-TR 1 CHLOROBENZENE 
1,2-01CHLOROBENZENE 
1 ,3- 0 I CHLOROBENZENE 
1,4-D1CHLOROBENZENE 
2,4-DINITROTOLlENE 
2,6-D I NI TROTOLUENE 
2-CHLOROETHYL VINYL ETHER 
2-CYLORWHTHALENE 
2-METHYLNAPHTHALENE 
2-N t T W  t LI NE 
3,)' -DI CHLOROsLNZID I NE 
3-N I T R W  t L I NE 
4-8ROMWlKNYL M U Y L  ETHER 
4-CHLOROAWILlNE 
4-CHLoIKIpHENYL PHENYL ETHER 
4-N1TRMNILINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
6ENZOCr)AYTHRACENE 
6ENZOCr)PYRENE 
BENZOC b)FlWRANTHENE 
BENZ0Cghi)PERYLENE 
BElltoC k)tLWRANTHENE 
BlSCZ-CHLmaT~)WTHANE 
BI St2-CHL~TNYL)ETMER 
B I S C 2 - C I I L Q I O X ~ L  )ETHER 
B ISC2-ETWYL"Yl )PIITHALATE 
)UTI1 D€HZYL PHTHALATE 

DI-n-WTYL PWTWTE 
DI-n-OCTTL PHTHALATE 
D 1 BEWZOCr, h)AYTHRACENE 
DIBENZoNlutl 
DIETNYL PHTHALATE 
DIllflHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACNLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCICLOPENTADADENE 
HEXACHLOROETHANE 
1NDENO(1,2,3-cd)PYRENE 
1ZOQ"E 
N-NITROSO-DI-n-PROPYLAMINE 
N-NI TROSOO f PHENY W t NE 
NAPHTHALENE 
NITROBENZENE 

PYRENE 

c m s m  

PIIENANTIIRENE 

4 

5 
' I 5  

' 7  

i r ,  
11 
r2 
I J  ' 14 

rl 57 00 

59.50 
74.00 
130.00 
67.50 
50.00 
97.67 

UG/KG 
18 

21 

1255.05 

88.75 
107a.86 
210.00 

28 W K G  

W G  
WIG 
W K G  

31 

238.00 
54-50 

UG/KG 
UGm 38 

c 41 

47.00 W K G  

45 
UG/KG 

48 1 R'? WKG 
UG/KC 

199 50 
202 00 

I, 
b 



f 

r" 

OES 

B 1 I  4 

f: is 13 

5 

I 8  
9 

%" ; 

14 
r 15 

1 1  :p 
18 

B i% 
E E 

13: 
r 5 
[I If 
e i% 

I: 

22 
23 

26 
27 
28 

31 
32 

36 

40 
41 

44 
45 

49 
50 :: 
53 
54 

t "  
\ ,  

L 

aul FRE" 

ANALYTE 

1,2,4-TR1 CHLOROBENZENE 
1.2-DICHLOROBENZENE 
1,Z-DIMETHYLBENZENE 
1,3-DICHLOROBEWZENE 
1,4-DICHLOROBENZENE 
2.4-01 N I TROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLOROETHYL VINYL ETHER 
2-CHLORONAPHTHALENE 
2-METHYLNAPHTHALENE 
2-NITROANILINE 
3,3' -DICHLOROBENZIDINE 
3-11 TROAN I L I NE 
4-BROHOPHENYL PHENYL ETHER 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZENAHINE 
BENZIDINE 
BENZO(r)ANTHRACENE 
BUSZO(o)PYRENE 
BEWZO(b)FLUORANTHENE 
BENZO(ghr)PERYLENE 
BENZO(k)FLUORANTHENE 
BIS(2-CHLOROETHOXY)ClETnAWE 
BIS(2-CHLOROETHYL)ETHER 
BI S(2-CHLORO1soQRoPY L)ETHER 
BIS(2-ETHY LHEXYL )PHTHALATE 
BUTYL BENZYL PHTHALATE 
CHRYSENE 
01-n-BUTYL PHTHALATE 
01-n-OCTYL PHTHALATE 
DIBENZO(~,h)ANTHRACENE 
OlBElZOFW 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHEWE 
FLUORENE 
HEXACHLOROBENZEWE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTMIENE 
HEXACHLOROETHANE 
INDENO(1,2,3-cd)PYRENE 
ISOPHORWE 
N-NITROSO-01-n-PROPYLAMINE 
N-NlTROSaDIMETHYLAUINE 
N-NITROSaDIPHENYLMINE 
NAPHTHALENE 
NITROBENZENE 
PHENANTHRENE 
PYRENE 

c 

RAUCOUWT 

51 
55 
15 
55 
51 
51 
55 
15 
55 
55 
55 
55 
55 
55 
55 
55 
55 
51 
55 
55 
53 
53 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
5s 
55 
55 
55 
55 
55 
55 
55 
55 
55 
51 
53 
55 
55 
55 
55 
51 

2060 
1x11111s 

HITCOUNT MAXVAL HAXUNIT AVEVAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 

12 
1111.111 

1400 UG/C 291 1 

46 UG/G 46 0 

40 UG/C 40 0 

. -  



TABLE 25 
OU1 KDIHENT BASE NEUTRAL EXTRACTABLE SUmARY 

AVEVM ANALYTE HlTCOUllT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
7 
0 
0 
6 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
1 

19 
===n=rii 

W A L  

17 
17 
17 
17 
17 
17 
2 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 
16 
16 
16 
17 
17 
17 
14 
17 
17 
17 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 
17 
17 
17 
17 
17 
17 
17 

827 

= I I X : L I I E  

1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1 ,J-DXCHLOROBENZENE 
1,4-D1CHLOROBENZENE 
2,~-OXNXTROToCUENE 
2,6-01 N I TROTOLUENE 
2-CHLOROETHYL VXNYL ETHER 
2-CHLOROIIAPHTHALENE 
2-IETHY LNAPHTHALENE 
2-NITWILINE 
3 3  -DICHLOROsEWZID I NE 
3-N 1 T R W  I L I NE 
S-BROMOPHENYL PHENYL ETHER 
4-CHLORWILINE 
4-CHLOIKIPI(ENYL PHENYL ETHER 
4-NITWILINE 
ACEWHTHENE 
ACENAPHTHYLENE 
ANTIMACEWE 
BEYZD(a)AWTHIUCENE 
BENZO( r)PVRENE 
BENZO( b) FLUORAMTHEME 
BEWghi )PERILEWE 
BENZOC k ) FWORAWTHENE 
111S(2-CIILORoETIK))(I)wETI(AIIE 
BIS(2-CHL~THYL)ETlER 
BIS(2-CWLOIK)ISOPROPYL)ETllER 
BIS(2-~NVL~L)PHTHALATE 
W l R  BENZYL PHTHALATE 
CHRYSENE 
01-n-BWYL PHTHALATE 
DI-n-mL PHTHALATE 
DIBEWZOCr, h )ANTHRACENE 
OlBEWZOFuRAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORAHTHEME 
FLmENE 
HEXACHLaROBENtENE 
HEXACHLOROWIAD I ENE 
HEXACHLOROCICLWENTADIENE 
HEXACHLOROETHANE 
I NDEWO( 1,2,3-cd)PYRENE 
ISOPHORWE 
N-NITROSO-01-n-PRWYLAnlNE 
N-NITROraDIPHEHYLMINE 
NAPHTHALENE 
NITROBENZENE 
PHENANTHRENE 
PYRENE 

651 .e9 

185.625 

1300 UWWG 

UG/Kfi 400 

41 41 .OOo 

260 

41 

220.000 UG/KG 

W K G  41 000 



l 
I ,  

LOCATION 

fl BH0987 
BH1587 
BH0987 r ' BH1587 

i BH1787 
BH6387 
BHW87 

p 811287 
Bit1587 

12 BH1787 
BH0987 
BH1287 
BH1587 

BH0987 

811787 
BH0987 
BH1587 

BH0987 
BH0987 
BH1287 

BH0487 
BH0987 

BHl787 

e 

is 

I 
L 

t 

SAMPLE 
NUMBER 

BH09870010 
BH 15870005 
BH09870010 
BH15870005 
BH17870005 
BH638718UC 
BHW870010 
BH 128702CT 
BH15870005 
BH17870005 
BHW870010 
BH128702CT 
BH15870005 
BHl7870005 
BHo6870010 
BH09870010 
BH 1287O2CT 
BH15870005 
BH17870005 
BH09870010 
BH15870005 
BHW87W 10 
BH04870010 
BHW8706UT 
BHW870010 
BH128702CT 
BH15870005 
BHlfllTOOOS 
BHoC870010 
BH09870010 
BH128702CT 
BH15870005 
BH 17870005 

s 

I 

ANALYTE 

ACENAPHTHENE 
ACENAPHTHENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
BENZO(r)ANTHRACENE 
BENZO(o)ANTHRACENE 
BENZO(a)ANTHRACENE 
BENZO(~)ANTHRACENL 
BENZO(b)FLUDRANTHENE 
BENZO( b)F LWRANTHENE 
BENZO(b)FLUORANTHENE 
BENZO(b)FLWRANTHENE 
FLUORANTHENE 
FLWRANTHENE 
FLmANTHENE 
FLWRAYTHENE 
FLUORANTHENE 
FLUORENE 
FLUORENE 
INDENO( 1 2,3-cd)PYRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 

CONCENTRATlON 

57 
57 
74 
81 
46 
37 00 
84 
36 00 
110 
66 
61 
34 00 
86 
89 
290 
210 
110 00 
350 
200 
54 
55 
47 
210 
35 
310 
92 00 
370 
180 
240 
250 
110 00 
270 
140 

co#Mo OCCUREWES 

DETECTION VALlDATlOW 
UNIT QUALIFIER LlMlT CODE 

UG/KC 
UWKG 
UWKC 
UG/KC 
UG/KC 
U V K G  
UG/KG 
UG/KG 
UG/KC 
M/KG 
UG/KG 
W K G  
W K G  
UG/KG 
UG/KG 
W K G  
UG/KG 
UG/KG 
UWKG 
UWKG 
UG/KG 
UG/KG 
W K G  
M/KG 
UG/KG 
UG/KG 
UG/KG 
W K G  
UG/KG 
UG/KG 
UWKG 
UWKG 
UG/KG 

J 
J 
J 
J 
J 
JB 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 

3 
J 
J 
J 
J 
J 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

COLLECTlOW 
DATE 

18- OCT -87 

05- J W - 8 7  

05-Juw-87 

05-JW-87 



4 #4' - DDD 
4 ,4#  -DDE 
4,4'-M)T 
ALDRIN 
-LOR-1016 
AROCLOR- 1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-12411 
AROCLOR-1254 
AROCLOR-1260 
CHLGRDANE 
DIELDRIN 
E-FAN I 
EWWSULFAN 11 
ENDOSULFAN SULFATE 
ENDRIW 
ENDRIN KETWE 
HEPTACHLOR 
HEPTACNLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

1 pha-BHC 
k t r - B H C  
del tr-BHC 
m - M C  (LINDANE) 

lwculnl 

LIS 
85 
LIS 
85 
85 
b 
85 
85 
85 
85 
85 
05 
85 
85 
85 
85 
(Is 

8s 
85 
85 
85 
85 
85 
85 
b 
b 

2210 

TABLE 27 
W1 SOIL PESTICIDE/PCB W R Y  

WIT(xILIIT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 
- 

M A L  

70 

IIA)QJlllT AVEVAL 

W K G  52.3333 



ANALYTE 

4,4’-DDD 
4,U-DOE 
4,4’-DbT 
ALDR 1: N 
AROCLOR - 1016 
AROCLOR-1221 
AROCLOR - 1232 
AROCLOR- 1242 
AROcLrn-1248 
AROCLOR-1254 
MOClOR-1260 
D IELDR I N 
ENDOSULFAN I 
ENDOSULFAN 11 
EWDOSULFAH SULFATE 
ENDRIN 
EbDRJN KETONE 
HEPTACHLOR 
HEPTACHLOR EPOKIDE 
METHoKYcnLOR 
TOXAPHENE 
rlphe-BHC 

Lpha- CHLQRDANE 
kte-BHC 
del te-sill: 
m - B H C  (LIMDAME) 
grr-CHLORDANE 

56 
56 
51 
51 
56 
56 
56 
56 
56 
56 
56 
51 
56 
56 
56 
51 
56 
51 
56 
56 
56 
56 
56 
56 
56 
51 
56 

1482 
- 

OU1 FRENCH DRAIN 

HlTeOUll 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
_.I__ 

W A L  

TABLE 28 
IMVELTIGATIOH PESTICIDEIPCB SUlllARY 

MAXUNIT AUEVAL 



ANALYTE MYWUWT 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
2 
20 
20 
to 
20 
20 
20 
20 
20 
2 
20 
to 
20 
16 
20 
20 
20 
16 

540 
muItl 

TABLE 29 
UJl SEDIMENT PESTICIDE/PCS 

NllCdlMT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
- 

SUllUR'f 

AVEVAL 



SAMPLE 
LOCATION NWBER ANALYTE 

?-’ 
’ BH0987 BH098706Ul AROCLOR-1254 

BH1187 BH11870010 AROCLOR-1254 
BH1287 BH128702CT AROCLOR-12% 

I ’  
1 

e 

TABLE 30 
aJl SOIL PESTICXDE/PCB OCQlltRulcEt 

DETECT IOW VALIDATION COLLECTIW 
mCENTRATIOII WIT QUALIFIER L I N T  CODE DATE 

44 UG/KG 
43  U V K G  
70 UG/KG 

N 
N 
N 



Waste Sources 

SoiIsjSediments 

Ground Water 

Surface Water 

TABLE 31 

SITE-SPECIFIC CHEMICAL ANALYSIS ROSIER 

Volatile 

Organics 

ANALYTICAL SUITES 

Acid 

Extractables 

Yes m 

No p, 

No 

No @ 

Base/Neutral 

ExtractaMes 

Yes 

No p, 

No 

No 

Pesticides/ 

PCBs 

Yes 

No 

No 

No 

Notes: 

Case Determination 
1- 
F ?  ('I Case I 

* ' p, Case 11, however, further data required only for IHSSs that were not previously investigated (see Table 22) 

Case 11, Supplemental Data Required E '') Case 111, Data Required 

F." 

L-i 

I 

t 

1 
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L 

TABLE 22 

Source C h u r t u ~ z a t ~ m  BorehoLes 
Fa INSSs Not Previwrly DriLted 

O i l  Sludge Pit Site (IHSS Ref. No 102) 

Chemical Burial Site (IHSS Ref No 103) 

Liquid Dunping Site (IHSS Ref No 104) 

Out Fall Site (IHSS Ref No 106) 

Smn,tery Waste Line Leak S i t e  (IHSS Ref No 145) 

... n C * ”  

t 

Borehol ea 

BHOl through BHOP 

BHlO through BHl2 

BH13, BH14 

BH19, BH2O 

BH48, BH49 
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